Inhibition of ataxia-telangiectasia mutated by antisense oligonucleotide nanoparticles induces radiosensitization of head and neck squamous-cell carcinoma in mice.
Ataxia-telangiectasia-mutated (ATM) is a radiosensitization gene. In the present study, we investigated the efficacy of poly(D,L-lactide-co-glycolide) (PLGA) nanoparticles containing ATM antisense oligonucleotides (ASOs) for the radiosensitization of head and neck squamous-cell carcinoma in mice, using the SCCVII cell line. Nanoparticles containing ATM ASOs were prepared with PLGA by using a double-emulsion solvent evaporation method. The results showed that the nanoparticles were suitable for intracellular uptake, and ATM ASOs inhibited ATM expression when delivered by using nanoparticles or lipofectin, but not in their free form. Meanwhile, we found that ATM reduction sensitized SCCVII cells in vitro and tumors in vivo to irradiation. In conclusion, biodegradable PLGA nanoparticles, used as a delivery carrier, enhanced intracellular uptake of ATM ASOs into SCCVII cells and the inhibitory effect of ATM ASOs. These results demonstrated that antisense ATM therapy, using PLGA nanoparticles, might provide a therapeutic benefit to patients undergoing radiation therapy for head and neck squamous-cell carcinoma.